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ABSTRACT
Blood culture results obtained between January
2000 and July 2003 were reviewed for 1360
patients in a paediatric intensive care unit (PICU).
The BacT ⁄Alert FA aerobic medium was used
with a blood volume of 1.5 mL for the ﬁrst
23 months, and the BacT ⁄Alert PF paediatric
medium was used with a 0.5-mL volume for the
remaining 18 months. The isolation rates were
similar during both periods (13.4% vs. 13.1%),
and staphylococci were the most common isolates
(72.8%). There was a shorter time to detection of
staphylococci with the smaller-volume (PF) pro-
cedure, which thus seems suitable for use in the
diagnosis of staphylococcal bacteraemia in the
PICU.
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During the past two decades, staphylococci have
emerged as the main cause of septicaemia in
paediatric intensive care units (PICUs), and are
associated with extended stay and therapy, and
invasive procedures [1,2]. The collection of blood
specimens from PICU patients poses problems in
relation to the low circulating blood volume and
the difﬁculty in documenting low-level bacterae-
mia [3,4]. Blood culture methods have been
developed for exclusive use in children, with
different formulations and volumes of broth, e.g.,
FAN bottles (Organon-Teknika, Durham, NC,
USA). The objective of the present study was to
analyse the beneﬁts of using paediatric bottles,
compared with standard FAN bottles, and to
evaluate whether a small blood volume (0.5 mL)
used as an inoculum is detrimental to the isola-
tion rate (IR) and time-to-detection (TTD) of
bacteria causing bacteraemia.
This was a retrospective study of blood cultures
taken from patients admitted to the PICU
between January 2000 and July 2003. Blood was
processed by two different procedures: the FA
procedure involved BacT ⁄Alert FA aerobic stand-
ard FAN bottles, a 5% blood-to-broth (B ⁄ b)
dilution, a blood inoculation volume of 1.5 mL,
and a tolerance of 20% (± 0.3 mL); the PF proce-
dure involved BacT ⁄Alert PF paediatric FAN
bottles, 2.5% B ⁄b, a blood inoculation volume of
0.5 mL, and a tolerance of 20% (± 0.1 mL). All
bottles were labelled with their unused bottle
weight, and the volume was conﬁrmed by weigh-
ing the bottle before and after inoculation. The FA
procedure was used between January 2000 and
November 2001; the PF procedure was used
between December 2001 and July 2003. All sam-
ples were delivered to the laboratory in a bag that
also contained the bottle cap. On delivery, the
increase in weight was evaluated and the volume
of inoculated blood was calculated.
The bottles were monitored with the BacT ⁄
Alert 3D-blood culture system (Organon-Teknika).
Any bottle with a positive signal was immediately
removed from the instrument, and an aliquot was
taken for Gram’s stain and subculture; the TTD
was taken as the incubation time required before
the instrument gave a positive signal. Organisms
isolated following subculturewere identiﬁed to the
species level [5,6]. The patients’ demographic data,
sepsis investigations (using the CDC deﬁnition of
blood infection [7]) and antibiotic therapy were
recorded. For the samples, bottle data (weight of
unused and used bottle, and the bottle cap),
collection and instrument log-in time were recor-
ded. For each isolate, the TTD (h) and biochemical
identiﬁcation were recorded.
The following characteristics led to exclusion of
samples from the study: an inoculation volume
with > 20% variation from the deﬁned volume;
delayed entry by > 4 h following blood collection;
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samples collected from patients not receiving
antibiotic therapy (utilisation of bottles with
antibiotic removal devices); samples collected
before consultation with an infectious diseases
specialist for clinical sepsis investigations (clinical
picture, white blood cell count and C-reactive
protein level suggestive of bloodstream infection);
polymicrobial blood culture; and false-positive
signals (i.e., no organisms detected following
Gram’s stain or subculture). For statistical analy-
sis, the chi-square and Mann–Whitney rank sum
tests (Sigma Stat v. 3.00; SPSS Inc., Chicago, IL,
USA) were used for the IR and TTD, respectively,
with p 0.05 considered to be signiﬁcant.
In total, 7795 blood cultures were collected from
1360 patients; of these, 4382 cultures met the
criteria for inclusion in the study. The FA proce-
dure was used to process 2102 cultures (659
patients; median age 2.7 months, range 0–
143 months), and the PF procedure was used to
process 2280 cultures (701 patients; median age
3.5 months, range 0–158 months). Of the total of
4382 cultures, 580 were positive, comprising 275
from 98 patients by the FA procedure (IR 13.1%;
blood culture ⁄patient rate = 2.8) and 305 from 111
patients by the PF procedure (IR 13.4%; blood
culture ⁄patient rate = 2.7). Staphylococci were
isolated most frequently (72.8% overall; 79.3%
in PF; 65.4% in FA); Gram-negative bacteria,
enterococci and Candida spp. were the other
isolates. For staphylococci, the TTD results did
not show a normal distribution. Comparisons
with non-parametric tests of TTD median values
for organisms isolated as single pathogens are
shown in Table 1. The distribution of all staphylo-
coccal isolates in relation to cut-off observation
periods of 36, 48 and 72 h is shown in Table 2.
Some reports [8,9] have suggested that the
blood inoculation volume is of little importance
for paediatric and neonatal studies, while others
have recommended inoculation with a blood
volume of 10–20% [10,11] or 4–4.5% [4] of total
circulating blood volume, calculated to be c.
70 mL ⁄ kg [12]. The present study found that use
of a very small inoculation volume (0.5 mL) did
not result in a decrease in the IR compared with a
procedure using 1.5 mL. This is consistent with
the opinion that blood volume may be less
important in paediatric samples than in samples
from adults [13].
In addition, it was observed that the procedure
using 2.5% B ⁄ b improved the TTD signiﬁcantly
for Staphylococcus epidermidis and Staphylococcus
aureus isolates compared with the procedure
Table 2. Number of positive cultures obtained with the PF and FA procedures at the incubation times shown
Microorganism
PF procedure FA procedure
Comparisona (p value)Clinical isolates (n)
Cumulative number posit-
ive relative to TTD (h)
Clinical isolates (n)
Cumulative number posit-
ive relative to TTD (h)
£ 36 £ 48 £ 72 £ 36 £ 48 £ 72
S. aureus 23 23 – – 15 11 11 15 0.018
S. epidermidis 127 89 127 – 94 53 60 84 < 0.001
S. haemolyticus 21 18 20 21 23 21 23 – 0.477
S. hominis 28 26 27 28 22 19 20 22 0.575
Other CNSb 43 40 43 – 26 26 – – –
PF procedure: 2.5% blood-to-broth dilution (B ⁄ b) in BacT ⁄Alert PF paediatric FAN bottles. FA procedure: 5.0% B ⁄ b in BacT ⁄Alert FA aerobic standard FAN bottles.
IR, infection rate; TTD, time-to-detection; CNS, coagulase-negative staphylococci.
aComparison between the two procedures was made after incubation for 48 h.
bCoagulase-negative staphylococci: S. warneri, S. capitis, S. cohnii, S. xylosus, S. simulans, S. saprophyticus, S. sciuri.
Table 1. Isolation rate (IR) and time to detection (TTD) for Staphylococcus spp. in 422 positive blood cultures
Microorganism
PF procedure FA procedure
Comparison (p value)
IR (%) Clinical isolates (n)
TTD (h)
IR (%) Clinical isolates (n)
TTD (h)
Median Range Median Range IR TTD
S. aureus 7.5 23 12.0 3.8–33.5 5.5 15 22.0 12.3–80 0.110 0.001
S. epidermidis 41.6 127 29.7 4.1–48 34.2 94 31.9 3.5–172.8 0.078 0.002
S. haemolyticus 6.9 21 20.5 10.1–72 8.4 23 20.3 1.2–47.1 0.607 0.742
S. hominis 9.2 28 20.4 8.9–50.4 8.0 23 21.4 7.3–64.8 0.721 0.578
Other CNSa 14.1 43 21.0 4.5–48 9.5 26 22.0 3.7–35.3 0.110 0.461
PF procedure: 2.5% blood-to-broth dilution (B ⁄ b) in BacT ⁄Alert PF paediatric FAN bottles. FA procedure: 5.0% B ⁄ b in BacT ⁄Alert FA aerobic standard FAN bottles.
IR, infection rate; TTD, time-to-detection; CNS, coagulase-negative staphylococci.
aCoagulase-negative staphylococci: S. warneri, S. capitis, S. cohnii, S. xylosus, S. simulans, S. saprophyticus, S. sciuri.
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using 5.0% B ⁄ b; thus, 99.2% of all staphylococcal
isolates were detected within 48 h by the PF
procedure, while only 63.3%were detected by the
FA procedure within this period. This observation
suggests that a signiﬁcant reduction in the turn-
around time is possible, and supports a decision
to take 48 h as the time limit for stopping
antibiotic treatment in the PICU population. For
staphylococci, the diagnostic yield of the PF
procedure was not improved by prolonging the
incubation period to > 72 h.
Staphylococci are currently the major causative
organisms of nosocomial sepsis in neonatal and
paediatric ICUs [14,15]. Child mortality from
central nervous system sepsis has been estimated
to be 1.3%, while c. 50% of late-onset infections
are related to the central nervous system [16,17].
The results of this study indicate that 2.5% B ⁄b
(the PF procedure) is more appropriate for use in
PICUs than the 5.0% B ⁄ b (FA) procedure, because
it results in the shortest TTD for staphylococci and
a smaller blood volume is required.
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Routine antimicrobial susceptibility testing
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from blood cultures: is it necessary?
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ABSTRACT
The clinical signiﬁcance of discontinuing routine
antibiotic susceptibility testing (AST) of coagu-
lase-negative Staphylococcus (CNS) isolates from
blood cultures was investigated. Prospectively,
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